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and after anaerobic digestion the products can be used as a valuable fertilizer for 8 agricultural crops due to the increased availability of nitrogen and superior short-term 9 fertilization effects (Amon et al., 2007b; Weiland, 2010) . Reuse of the digested products 10 could present health concerns that must be satisfied before land application becomes an 
17
Listeria monocytogenes has also been reported as causative agent of human infections 18 related to livestock (Bagge et al., 2005 , Massè et al., 2011 .
19
Some studies attested that sometimes pathogens can survive anaerobic digestion (Sidhu 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
.
4
Considering the possibility of reusing DP and its derivates as fertilizers and the related 5 health risk the aim of this study was the evaluation of the microbiological contamination 6 of the products obtained from mesophilic anaerobic co-digestion of bovine manure and 7 agricultural by-products. 
MATERIALS AND METHODS

10
Biogas plant and sampling
11
The study was performed in an anaerobic digestion plant located in the Piedmont region are mixed, two digestion tanks (1 and 2), a liquid-solid DP separator and a storage tank. for 24-48 h. Bacterial counts were expressed as log CFU g -1 of wet matter.
8
The influence of the anaerobic digestion process and of DP storage on survival of the 9 microbial indicator parameters was evaluated using analysis of variance (ANOVA,
10
SYSTAT, version 8.0).
11
The presence of Clostridium perfringens was determined on Tryptose Sulphite and Enterobacteriaceae p≤0.001) with the exception of Enterococci.
5
The liquid/solid separation of fresh DP led to higher bacterial content in the solid 6 fraction with respect to the liquid one (Table 1) , with the exception of Enterococci, 7 which were equally distributed between the two fractions.
8
Storage of the DP liquid fraction for 120 days did not reduce the mesophilic counts, did 9 not influence E. coli or Enterobacteriaceae counts (which were already very low in the 10 DP liquid fraction), but it resulted in a significant reduction of the Enterococci counts 11 (p<0.05).
12
The anaerobic digestion process does not seem to reduce the percentage of positive 
Pathogens
19
The frequency with which bacterial pathogens were detected in all the samples is 20 reported in Table 2 . Neither E. coli O157:H7 nor Yersinia spp. were ever found in 21 bovine manure or in DP. 2007).
10
The DP liquid fraction after 120 days' storage complied with the standards of the EC 11 regulation for agricultural DP reuse for Enterococcaceae.
12
The presence of C. perfringens contamination in the DP and its derivates observed in 
CONCLUSIONS
17
In conclusion, the results obtained in this study indicate that the hygienic quality of DP 18 is equal or even better than that of the input material (bovine manure). An analogous 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 However, this conclusion should take into account that this study was performed in an 3 anaerobic digestion plant where the sources and quality of the input substrates were 4 constant, and the ratio among the input substrates was steadily maintained. Thus, under 5 these conditions, the anaerobic co-digestion of bovine manure and agricultural by- 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35   Page 16 of 17   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
